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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stroboscope device by 
which parallax is prevented by eliminating the insufficient light 
quantity of an object at a close range without causing the increase of 
a size and the change of an appearance shape. 
SOLUTION: In the stroboscope device provided with a flash discharge 
tube emitting flash light, a reflector into which the flash discharge 
tube is innerly inserted and an optical panel arranged on the front 
face of the reflector, the reflector is arranged so as to be inclined in a 
direction around the axis of the flash discharge tube so that the peak 
position of the relative intensity of a luminous flux is deflected in a 
direction different from the front face direction of the stroboscope 
device, and the back face of the optical panel is inclined nearly 
orthogonally to the luminous flux axis of the reflector, and a diffusion 
face having the diffusion action of light is formed on the back face, 
its center is nearly aligned with the luminous flux axis of the reflector 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the flash discharge tube which emits a flash, the reflector which interpolates this flash 
discharge tube, and the optical panel arranged on the front face of this reflector. In the strobe lighting 
system which irradiates the flux of light which the flux of light and the reflector which the flash discharge 
tube emitted directly reflected toward a photographic subject through an optical panel While leaning a 
reflector in the direction of the circumference of a shaft of the flash discharge tube and allotting it so that 
the peak location of the relative intensity of the flux of light may deviate in the direction of a transverse 
plane of a strobe lighting system, and the different direction The strobe lighting system which makes it the 
inclined plane which carries out the abbreviation rectangular cross of the tooth back of an optical panel with 
the flux of light shaft of a reflector, and is characterized by making the front face of an optical panel carry 
out abbreviation coincidence of the core with the flux of light shaft of a reflector, and forming a Fresnel lens 
in it while forming in this tooth back the diffusing surface which has the diffusion of light. 
[Claim 2] The diffusing surface is a strobe lighting system according to claim 1 which has the diffusion of 
light in the direction which consists of a concave cylindrical lens met and formed in the longitudinal direction 
of the flash discharge tube, and intersects perpendicularly with said longitudinal direction. 
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[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] In case this invention takes a photograph using the camera (image pick-up 
equipment) equipped with sensitization agents, such as a silver halide film, and a charge-coupled device 
(CCD) or a CMOS sensor, it relates to the strobe lighting system using the flash discharge tube as the light 
source by which useful is carried out as a source of artificial illumination. 
[0002] 

[Description of the Prior Art] There are many things which built the simple lens unit into the container 
having the well-known digital camera using the analog camera, CCD, and the CMOS sensor which are known 
from ancient times as a sensitization agent, or a film and by which the strobe lighting system is built in the 
so-called disposable camera. These strobe lighting systems are equipped with the glass flash discharge tube 
which enclosed for example, Xe gas, the reflector made from aluminum which interpolates this flash 
discharge tube, and the transparence thru/or the plate-like translucent optical panel which has the 
translucency allotted to the front face of this reflector, and they are constituted so that the flux of light 
which the flux of light and the reflector which the flash discharge tube emitted directly reflected may be 
irradiated toward a photographic subject through an optical panel. 

[0003] And as for these strobe lighting systems, what was constituted so that it might allot so that the flux 
of light shaft of a reflector may be made in agreement with the direction of a transverse plane of a strobe 
lighting system and the abbreviation rectangular cross of the plate-like optical panel may be carried out with 
the flux of light shaft of a reflector, and the peak location of the relative intensity of the flux of light might 
serve as the direction of an abbreviation transverse plane of a strobe lighting system is common. 
[0004] 

[Problem(s) to be Solved by the Invention] However, conventionally, in the strobe lighting system of a 
configuration, when photoing the photographic subject of point-blank range, as a result of locating the peak 
location of the relative intensity of the flux of light far away rather than a photographic subject, the lack of 
the quantity of light to a photographic subject and the so-called "parallax" will occur. This problem becomes 
very remarkable in personal digital assistants, such as a cellular phone which built in the digital camera for 
the purpose of photography of the photographic subject (for example, owner) in point-blank range. 
[0005] Although adopting the strobe lighting system which constituted the light-emitting part possible [ a 
neck swing ] is also considered and there is nothing as this cure that there is nothing so that the direction of 
radiation of the flux of light can be changed into arbitration by predetermined within the limits, the 
enlargement of image pick-up equipment which carries a strobe lighting system or it in this case will be 
invited. 

[0006] Or it is necessary to change the configuration of the sheathing member (housing) of a strobe lighting 
system in this case corresponding to the inclination of an optical panel, and leaning and arranging a reflector 
and an optical panel to the direction of a transverse plane of a strobe lighting system is considered, and also 
when this configuration cannot be adopted for reasons of a design and a manufacturing cost, it comes out 
[0007] Then, this invention makes it a technical problem to offer the strobe lighting system which can lose 
the lack of the quantity of light of the photographic subject in point-blank range, and can prevent parallax, 
without having been made in view of the conventional trouble like the above, and being accompanied by 
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modification of enlargement and an appearance configuration. 
[0008] 

[Means for Solving the Problem] It is made in order that the strobe lighting system concerning this invention 
may solve the above-mentioned technical problem. Like and the flash discharge tube which emits a flash 
according to claim 1, In the strobe lighting system which irradiates the flux of light which the flux of light and 
the reflector which were equipped with the reflector which interpolates this flash discharge tube, and the 
optical panel arranged on the front face of this reflector, and the flash discharge tube emitted directly 
reflected toward a photographic subject through an optical panel While leaning a reflector in the direction of 
the circumference of a shaft of the flash discharge tube and allotting it so that the peak location of the 
relative intensity of the flux of light may deviate in the direction of a transverse plane of a strobe lighting 
system, and the different direction It is made the inclined plane which carries out the abbreviation 
rectangular cross of the tooth back of an optical panel with the flux of light shaft of a reflector, and while 
forming in this tooth back the diffusing surface which has the diffusion of light, it is characterized by making 
the front face of an optical panel carry out abbreviation coincidence of the core with the flux of light shaft of 
a reflector, and forming a Fresnel lens in it. 

[0009] According to the strobe lighting system which consists of the above-mentioned configuration, after 
being spread at the tooth back of an optical panel, the flux of light which the flux of light and the reflector 
which the flash discharge tube emitted directly reflected will be in the condition of having been condensed in 
the front face of an optical panel, and will be irradiated. 

[0010] Under the present circumstances, since the flux of light is irradiated in the direction to which it 
inclined to the direction of a transverse plane of a strobe lighting system, if this is turned to the optical-axis 
side of image pick-up equipment, the peak location of the relative intensity of the field [ in / comparatively / 
point-blank range ] and the flux of light of image pick-up equipment will be in agreement, and the required 
quantity of light to the photographic subject in this field will be secured. 

[001 1] And since the front face of an optical panel is made into the field which carries out an abbreviation 
rectangular cross with the direction of a transverse plane of a strobe lighting system, it can make the front 
face of a strobe lighting system a flat appearance configuration, and becomes possible [ also diverting the 
sheathing member (housing) currently used in the conventional strobe lighting system as it is ]. 
[0012] Moreover, the strobe lighting system concerning this invention is made with the configuration 
according to claim 2 which has the diffusion of light in like and the direction which consists of a concave 
cylindrical lens met and formed in the longitudinal direction of the flash discharge tube in the diffusing 
surface, and intersects perpendicularly with said longitudinal direction. 

[0013] After diffusing the flux of light which the flux of light and the reflector which the flash discharge tube 
emitted directly reflected according to the strobe lighting system which consists of the above-mentioned 
configuration in the direction which intersects perpendicularly with the longitudinal direction of the flash 
discharge tube at the tooth back of an optical panel, in the front face of an optical panel, it will be condensed, 
and it will be irradiated, and has the same operation as the strobe lighting system according to claim 1 
described previously. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 

4 



JP2003-43557 

drawing. 

[0015] The strobe lighting system 1 concerning this operation gestalt equips with the optical panel 3 and 
plug 4 made of transparence resin as a luminescence side the approximately box-like housing 2 which is a 
resin cast, is attached in the earphone jack a of the cellular-phone terminal A having the digital camera of 
the common knowledge which uses CCD or a CMOS sensor as a sensitization agent free [ attachment and 
detachment ], and emits light by receiving an electric power supply and an image pick-up start signal from 
the cellular^phone terminal A. 

[0016] This strobe lighting system is further equipped with a printed circuit board (not shown), the frame 5 
attached in this, the reflector 6 which bent the decision plate made from aluminum suitably, and formed it, 
the straight pipe-like flash discharge tube 7, and the trigger electrode 8 which incurvated the sheet of a 
copper plate in the shape of radii corresponding to the reflector, as shown in drawing 2 -4. 
[0017] The circuit pattern for making the flash discharge tube 7 emit light is printed, and further, as a 
circuitry element, although neither the object for plugs 4, the object for the flash discharge tubes 7, the 
various lead wire for trigger electrode 8 nor a graphic display has been carried out, the main capacitor, the 
capacitor for triggers, etc. are soldered to a printed circuit board, and the stroboscope circuit is constituted 
by the printed circuit board. 

[001 8] Base 5a by which the maintenance frame 5 was formed in the shape of an abbreviation rectangle, and 
plate-like corresponding to the optical abbreviation rectangle-like panel 3, Opening 5b formed in the center 
section of base 5a in the shape of an abbreviation rectangle corresponding to the transverse-plane 
disconnection section (floodlighting passage section) of a reflector 6, Circumferential wall 5c which 
protruded ahead [ of base 5a ] from three sides, and the legs 5d and 5d of the couple which protruded on 
back from the edges on both sides of base 5a, It is the resin cast which cast in one the maintenance pieces 
5f and 5f of the couple which continued and protruded on the upper part and back from base 5a as passed 
along the location near the ends of opening 5b, and the stop pieces 5e and 5e which protruded on the two 
vertical location of opening 5b. 

[0019] Although, as for opening 5b, the annular rib protrudes on the front-face side of base 5a, the lower 
part side (one side in the direction which intersects a longitudinal direction) is low [ this rib ] (an upper part 
side (other side) is high), therefore the end face of a rib serves as appearance which inclined to the field of 
housing 2. 

[0020] The inner configuration is carrying out abbreviation coincidence of the circumferential wall 5c with 
the shape of an appearance of the optical panel 3, and the height is carrying out abbreviation coincidence 
with the thickness of the optical panel 3, and the optical panel 3 is inserting in circumferential wall 5c, and is 
attached in a frame 5 free [ attachment and detachment ]. 

[0021] While diffusing^surface 3a which consists of a concave cylindrical lens which has the diffusion of light 
is formed in the direction which is the tooth back of the optical panel 3 according to this, and intersects 
perpendicularly with opening 5b of a frame 5 in the location which counters at the longitudinal direction of 
the flash discharge tube, it is the front face of the optical panel 3, and condensing field 3b which consists of 
a Fresnel lens which has a condensing operation of light is formed in opening 5b of a frame 5, and the 
location which counters. 

[0022] Where opening 2a of housing 2 is equipped with the optical panel 3, while diffusing^surface 3a inclines 
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to the field, of hou.sing 2 corresponding to the tilt angle of the rib end face of opening 5b of a frame 2, 
condensing field 3b is the field of housing 2, and parallel. 

[0023] The reflector 6 cut out one thin photoluminescent aluminum plate in the predetermined configuration, 
and bent it in the shape of abbreviation for U characters, and the edge was bent further inside, and it was 
produced, and consists of the U character-like concave surface section and lateral portions 6b and 6b of a 
couple, and the inner surface turns into a reflector in which stroboscope light is reflected. 
[0024] Mist and the big openings 6c and 6c are formed in the lateral portions 6b and 6b of a couple from the 
outer diameter of the flash discharge tube 7, and he inserts the flash discharge tube 7 in them from one 
opening 6c, and is trying to make them expose the edge of the flash discharge tube 7 from opening 6c of 
another side. 

[0025] Rectangle-like notch 6a is formed in the two vertical location of a reflector 6. 
[0026] This notch 6a was prepared corresponding to stop piece 5e of a frame 5, and it is in the condition 
which inserted the reflector 6 in opening 5b of a frame 5, stop piece 5e enters in each notch 6a, and when 
both do pawl association, a reflector 6 is fixed to opening 5b of a frame 5 in the condition of having 
contacted elastically. 

[0027] Under the present circumstances, four edges of a reflector 6 are set as the end face and abbreviation 
flush of a rib of opening 5b, consequently a reflector 6 will be in the condition of having inclined to the normal 
L1 (the direction of a transverse plane of a strobe lighting system 1 ) which intersects perpendicularly with 
the field of housing 2, corresponding to the tilt angle (tilt angle of diffusing-surface 3a of the optical panel 3) 
of the end face of a rib. 

[0028] Namely, diffusing-surface 3of end-face [ of opening 5b of a frame 5 ] and optical panel 3 a and the 
open field of a reflector 6 will be in the condition of having carried out abbreviation coincidence, and the light 
of the flash discharge tube 7 will be irradiated in the direction of slant of a strobe lighting system 1 through 
the optical panel 3. 

[0029] Therefore, corresponding to the gap of this optical axis, the core (circle core of a Fresnel lens) of 
condensing field 3b is set as the location deviated from the normal L1. 

[0030] Sealing of the main electrodes 7a and 7a of a straight pipe-like glass bulb which become an edge from 
a metal rod is carried out, respectively, and the flash discharge tube 7 consists of a configuration that a part 
of main-electrode 7a projected outside in accordance with shaft orientations. 

[0031] This flash discharge tube 7 is connected to the lead wire 11 by which one main-electrode 7a was 
connected to the main capacitor, and main-electrode 7a of another side is connected to the lead wire 1 1 
connected to the direct ground. 

[0032] It is for preventing that a reflector escapes from the maintenance pieces 5f and 5f of a frame 5 back 
by enclosing the both ends in the longitudinal direction of a reflector 6 from back., respectively 5f of 
maintenance pieces It is formed in the abbreviation U shape which contacts by three points of both the 
edges of the concave surface section of a reflector 6, and a center section, and, moreover, 5g of notches is 
formed near the one side of both the corners of 5f of maintenance pieces. 

[0033] 5f of maintenance pieces is divided by the part of the letter of the abbreviation for L characters 
enclosed from one edge of the concave surface section of a reflector 6, applying to a center section, and the 
part of the shape of an abbreviation straight line which encloses near the other edges of the concave 
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surface section of a reflector 6 by 5g of notches. 

[0034] the part of the letter of the abbreviation for L characters contacts by two points, one edge of the 
concave surface section of a reflector 6, and a center section, — on the other hand (or it approaches), an 
abbreviation straight-line-like part contacts by one point of the other edges of the concave surface section 
of a reflector 6 (or it approaches). 

[0035] Moreover, the rubber bushing 9 which is a band-like elastic member is used for the purpose of 
performing firmly maintenance of the reflector 6 and the flash discharge tube 7 to a frame 5, and drawing the 
flash discharge tube 7 in a reflector 6 so that a trigger electrode 8 can act effectively. 
[0036] The hole with which both ends can extrapolate this rubber bushing 9 (ends graphic display 
abbreviation) on the glass bulb of the flash discharge tube 7, respectively is formed. The rubber bushing 9 
which has arranged it as straddled the maintenance pieces [ of a couple / 5f and 5f ] letter part of the 
abbreviation for L characters each by extrapolating an edge at the glass bulb edge of the flash discharge 
tube 7 exposed from the side openings 6c and 6c of a reflector 6 Both are fixed to the maintenance pieces 
[ of a couple / 5f and 5f ] letter part of the abbreviation for L characters, drawing the flash discharge tube 7 
to a reflector 6 using the tensile force of this rubber bushing 9. 

[0037] The trigger lead wire 10 is soldered to 5f of maintenance pieces of a couple, and the trigger electrode 
8 which intervenes in 5f. This trigger electrical potential difference will be impressed to the flash discharge 
tube 7 through a reflector 6 as everyone knows, and if a trigger electrical potential difference is supplied to 
a trigger electrode 8 by this after the main capacitor on a printed circuit board has been charged by the 
electric power supply from the cellular-phone terminal A, therefore, it will be excited, and the flash discharge 
tube 7 will consume the charge energy of the main capacitor, and will emit light. 

[0038] At this time, the flux of light shaft L2 of a strobe lighting system 1 is a direction where it inclines to 
the normal L1 (the optical axis of a digital camera, and abbreviation parallel) which intersects perpendicularly 
with the field of the housing 2 of a strobe lighting system 1, and that dip direction approaches the optical axis 
of a digital camera. 

[0039] Therefore, since the flux of light of a strobe lighting system 1 is irradiated by the comparatively near 
field before a digital camera, it is more suitable than a common camera as a strobe lighting system which 
picturizes the photographic subject (for example, owner of the cellular-phone terminal A) in point-blank 
range. 

[0040] In addition, various modification is possible for the strobe lighting system concerning this invention in 
the range which is not limited to the above-mentioned operation gestalt and does not deviate from the 
summary of this invention. 

[0041] For example, it is not necessary to make a frame 5 equip with the optical panel 3, and in short, it 
carries out making housing 2 equip etc., and the optical panel 3 should just be arranged in the open presence 
side of a reflector 6. 

[0042] Moreover, the configuration of a frame 5, especially the configuration (the location of 5g of notches is 
also included) of 5f of maintenance pieces can be changed into arbitration from a viewpoint of the holdout of 
a reflector, shock resistance, and the soldering activity ease of a trigger electrode. 

[0043] Furthermore, although ** which is an external type as a strobe lighting system is a built-in type is not 
asked, when making it build in a camera etc., cases, such as this camera, serve as a sheathing member 
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(housing). , 
[0044] 

[Effect of the Invention] Since it becomes possible to locate the peak location of the relative intensity of the 
flux of light in the comparatively short focal distance field of an image pick-up optical axis of the strobe 
lighting system applied to this invention like the above by leaning the direction of radiation of the flux of light, 
it can lose the lack of the quantity of light of the photographic subject in point-blank range, and can prevent 
parallax. 

[0045] And the front face of an optical panel becomes possible [ also diverting the sheathing member 
currently used in the conventional strobe lighting system as it is ], without being able to make the front face 
of a strobe lighting system into a flat appearance configuration, and being accompanied especially by 
modification of an appearance configuration, since it considers as the field which carries out an abbreviation 
rectangular cross with the direction of a transverse plane of a strobe lighting system. 



[Translation done.] 
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